Antibiotics are among the most commonly used group of pharmaceuticals in human medicine. They can therefore reach surface and groundwater bodies through different routes, such as wastewater treatment plant effluents, surface runoff, or infiltration of water used for agricultural purposes. It is well known that antibiotics pose a significant risk to environmental and human health, even at low concentrations. The aim of the present study was to evaluate the presence of aminoglycosides and phenicol antibiotics in municipal wastewaters, sea water and pharmaceutical effluents in Tunisia. All analysed water samples contained detectable levels of aminoglycoside and phenicol antibiotics. The highest concentrations in wastewater influents were observed for neomycin and kanamycin B (16.4ng mL À1 and 7.5 ng mL À1 , respectively). Chloramphenicol was found in wastewater influents up to 3 ng mL À1 . It was observed that the waste water treatment plants were not efficient in completely removing these antibiotics. Chloramphenicol and florfenicol were found in sea water samples near aquaculture sites at levels up to, respectively, 15.6 ng mL À1 and 18.4 ng mL À1 . Also aminoglycoside antibiotics were found near aquaculture sites with the highest concentration of 3.4 ng mL
INTRODUCTION
During recent decades, research of environmental contaminants has expanded beyond classical contaminants like pesticides, biocides and dioxins, to personal care products and pharmaceuticals (Ternes et al. ) . Antibiotic compounds are widely used in human and veterinary medicine as a preventive or curative treatment for bacterial infections or as growth promoters (Sapkota et al. ) . After administration, these compounds are only partially metabolized and are usually excreted unchanged in the urine and faeces ( Junker et al. ; Mitani & Kataoka ) . (Chen et al. ) . However, few researches have examined the contamination of those compounds, especially in the aquatic environment (Yan et al. b) . In our study, we evaluate the presence of aminoglycosides and phenicol antibiotics in Tunisian waters and pharmaceutical effluents. Samples were analysed using ultra-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS). To our best knowledge, this is the first study to determine those antibiotics in pharmaceutical effluents, waste waters and sea waters nearby aquaculture sites in North African countries.
MATERIALS AND METHODS

Water sampling
All samplings were performed in 2013. Influent and effluent waste water samples were obtained from four full-scale wastewater treatment plants (WWTPs) in the region of Grand-Tunis, a big metropolitan area in Tunisia, covering Tunis-nord, Charguia, Chotrana and Ben Arous.
The pharmaceutical effluents were collected at two discharge sites in the environment in the north of Tunisia (Zghouen and Ariana). At each sampling site, one monthly sampling was performed for four successive months (February-May).
Sea water samples were taken at Tunis, Bizerte, Monastir, Sousse and Hergla. The five sampling sites were chosen because of their human activities (aquaculture and hotels).
All samples were collected in a 1L amber recipient.
After filtration through a 1 μm membrane filter (Euro Scientific, Belgium), aliquots were taken and stored at À20 W C until analysis.
Chemicals and reagents
All analytical standards, except chloramphenicol-d 5 , were purchased from Sigma-Aldrich (Bornem, Belgium). Chlor- 
RESULTS AND DISCUSSION
Two distinct analytical protocols were applied to extract the phenicols and the aminoglycosides in waste and sea water. Aminoglycoside antibiotics were only detected at low levels in all sea water samples. On the other hand, almost every sampling point was contaminated with these antibiotics.
The highest concentration was found for streptomycin in sea water of Hergla at 3.4 ng mL
À1
. Results of sea water samples are presented in Table 2 . In our study, the presence of antibiotics in sea water can be explained by the discharges of municipal treated water and wastewaters from hotels in the sea around the populous region of Sousse and Tunis. Regarding sea waters, and as expected, concentrations found were lower than the ones in waste water samples. This could indicate that a dilution factor occurs once antibiotics enter the sea.
In pharmaceutical effluents, gentamycin c1a was detected at one sampling point (Zghouen) on each monthly taken sample. The average concentration found was 14.8 ng mL À1 (Table 3) . It seems that this pharmaceutical company continuously releases these antibiotics into the environment.
The widespread occurrence of antibiotics in the environment may cause deleterious health effects. The transfer of resistant bacteria to humans via water and food or to other pathogenic bacteria is an important health issue (Fatta-Kassinos et al. ). In addition to the risk of development and spread of resistant bacteria, the antibiotics may be toxic for human health (anaemia and hypersensitivity) (Roybal ) .
CONCLUSION
To the best of our knowledge, this is the first time that antibiotics were monitored in Tunisian waste and sea waters. . The highest concentrations in wastewater were observed for neomycin. It was further observed that the WWTPs were not efficient in removing the antibiotics.
Florfenicol and the EU-forbidden chloramphenicol antibiotic were found in sea water samples near aquaculture sites at levels up to 18.4 ng mL À1 and 15.6 ng mL
À1
, respectively.
Also aminoglycoside antibiotics were found nearby aquaculture sites with the highest concentration of 3.4 ng mL 
